Assays of radioactivity. Aliquotes of mucosal homogenate were added to cold 10% trichloroacetic acid (TCA). The precipitate by centrifugation was washed with 5% TCA and was counted by the follow ing method of Kawakami and Shimura.10) The TCAprecipitate was dissolved in 1N NaOH, then added to 15 ml of liquid scintillator, which was constituted of nonyl phenoxypolyethoxyethanol* 7: toluene 3 : PPO 4g/ liter and finally neutralized by adding 0.5ml of 2 N HCl. The dissolved samples were counted in a Aloka LSC-651 liquid scintillation counter.
The counting efficiency for 14C and 3H were 52% and 19% respec tively.
RESULTS

Time course of brush border enzyme activities
To confirm the validity for the expression of enzyme activities of mucosal homogenate, the concentration of protein and of DNA was determined under various conditions. As shown in Table I , the amount of protein per ml homogenate, i.e., per segment, was not changed either 4 hr after feeding of egg albumin or 24 hr after feeding of sucrose, irrespective of cyclo heximide treatment. During these time periods, responses of enzyme activities attained to their maximum levels which may be shown in Fig. 2 . On the other hand, the amount of DNA per ml homogenate tended to be increased by the in jection of cycloheximide. Consequently, pro tein-DNA ratios were decreased. Moreover, protein content, expressed per DNA, was significantly increased 4 to 8hr only after protein feeding (Fig. 1) . From these results, the amount of DNA rather than that of protein seems to reflect alterations in the intestinal mucosal cells more sensitively. Figure 2 shows time course of specific ac tivities for three enzymes after feeding of pro tein or sucrose. The responses by egg albumin were identical for all the enzymes, which may be a reflection of rapid protein synthesis by protein repletion in the starved rats. In contrast, the feeding of sucrose affected sucrase activity alone and the increase was not observed until Effect of inhibitors To clarify whether these changes in enzyme activities were a reflection from net protein synthesis or from other factors affecting en zymes, the treatment with cycloheximide or of 14C-leucine and of 3H-thymidine (Fig. 3) , did not significantly affect protein content, but slightly increased DNA content in starved and in protein-repleted rats (Table I) . These results in decreasing DNA synthesis and increasing DNA content may be explained as a temporal increment in cell number of intestinal epithe lium, which may be attributed to an inhibition of DNA synthesis at crypts followed by a delayed cell migration into villi. Anyhow, all the enzyme activities from starved rats were equally decreased by 50% at 3 to 6 hr after injection (Fig. 4) , and those induced by egg albumin or by sucrose were also significantly inhibited (Table II) 
TABLE II. EFFECT OF CYCLOHEXIMIDE ON INTESTINAL BRUSH BORDER ENZYME ACTIVITIES AFTER FEEDING OF EGG ALBUMIN OR SUCROSE
The experimental conditions were the same as those in the footnote under Table I . mycin D to starved rats was enough to inhibit 3H-uridine incorporation by 40% at 24 hr, but did not affect 14C-leucine incorporation at varying times after the actinomycin D treat ment. In the same condition, only sucrase ac tivity was significantly inhibited, whereas alka line phosphatase and leucine p-nitroanilidase were little affected up to 24 hr (Fig. 6 ). How ever, in the protein-repleted or sucrose-fed rats all three enzyme activities were depressed to their fasting levels or even to below ones (Table III) . The incorporation of 3H-uridine in the same preparations seemed not to be inhibited as shown in Table IV . Influence of intestinal microflora Effect of egg albumin-feeding on starved germ-free rats was examined. As shown in Table V , neither alkaline phosphatase nor sucrase activity increased significantly on egg albumin-feeding, which was different from those in the conventional groups. We did not try to compare absolute values between these On the other hand, our results obtained from actinomycin D treatment were much com plicated to be explained. Firstly, sucrase was the only enzyme whose activity was dropped by the antibiotic (Fig. 6) . Recently, Kimura et al.12) reported similar results that the injec tion of actinomycin D depressed disacchari dase activities (sucrase and maltase) from the rats fed high sucrose diet, without an effect on leucine aminopeptidase. This unequal effect of actinomycin D has also been observed by Imondi et al.16 ) for the cytoplasmic enzymes in intestinal mucosa. These results might be ex plained as the different stability of respective messenger-RNA species. Secondly, the increased activities in all three enzymes by dietary protein were decreased to the levels less than those in starvation (Table III) , but RNA synthesis was not abolished (Table IV) . These unusual effects were also observed in sucrosefeeding experiments, which showed the similar results that the treatment of actinomycin D 5 hr after feeding of sucrose drastically de pressed sucrase activity at 21hr (Table III) without changing RNA synthetic activity (Table IV) . Grand As to our experiments dealt with relatively short time after a dietary stimulation, intestinal microffora may not have any positive role in protein stimulation to enzyme activities, since both alkaline phosphatase and sucrase ac tivities did not significantly rise 4 hr after protein ingestion (Table V) . These results may be explained as a relatively slow response of these enzymes in intestinal mucosa of germfree rats. Their responses may be simply 
